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Abstract

Aims: The National Palliative Care and Interventional Radiotherapy Study Groups of the Italian Association of Radiotherapy and Clinical Oncology (AIRO) carried
out a survey whose aim was to obtain a "snapshot" of the real-world practice of nonmelanoma skin cancer (NMSC) treatments in Italy.
Materials and methods: The survey was conducted on SurveyMonkey’s online interface and was sent via e-mail to our society Radiation Oncologists.
Results: Fifty-eight Italian radiation oncologists (ROs), representing 54 centers, answered the survey. Thirteen percent of the ROs declared they treat fewer than
10 NMSC lesions annually, 36% treat between 11 and 20, and 51% treat more than 20 lesions annually. Interventional radiotherapy (IRT) was offered by 25% of the
ROs, and every case was reportedly discussed by a multidisciplinary team (71%). Electrons (74%), volumetric modulated arc therapy (V-MAT) (57%), three-
dimensional conformal radiotherapy (3D-CRT) (43%), and IRT (26%) were the main treatment options. With external beam radiotherapy (EBRT), 46 and 53
different RT schedules were treated for curative and palliative intent, respectively; whereas for IRT, there were 21 and 7 for curative and palliative intent,
respectively. The most popular EBRT curative options were 50e70.95/22e35 fractions (fx) and 50e70 Gy/16-20fx and for EBRT palliative settings, 30Gy/10fx,
and 20e35Gy/5fx. For IRT, the most popular curative options were 32e50Gy/8-10fx and 30e54Gy/3-5fx, whereas 30Gy/6fz was the palliative option. Less than
10 re-RT cases were reported in one year in 42.5%, 11e20 cases in 42.5%, and >20 cases annually in 15%. Electrons (61%), VMAT (49%), and BRT (25%) were the
most widely used approaches: 20e40Gy in 10fx and 20e25Gy in 5fx were the recommended fractionations.
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Conclusion: The survey shows a variegated reality. A national registry with more detailed data could help in undercover its causes.
� 2024 The Royal College of Radiologists. Published by Elsevier Ltd. All rights are reserved, including those for text and data mining, AI training, and similar
technologies.
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Introduction

Non-melanoma skin cancers (NMSCs) are a major public
health concern [1] and are the most common malignancies
worldwide [2]. With an increasing incidence rate in recent
decades due to better prevention campaigns and the gen-
eral aging of the world’s population [3], NMSCs represent a
complex and multifaceted challenge that requires clinically
in-depth investigation. These neoplasms primarily include
basal cell carcinoma (BCC) and squamous cell carcinoma
(SCC), both of which arise from different cellular origins
within the epidermis, either as “de novo” lesions or as the
worsening of precancerous lesions [4]. The main risk factors
for this type of neoplasia are sun exposure, occupational
toxic substances, general photosensitizing syndromes, and
immunodepression conditions (also iatrogenic) [5]. Less
common histological subtypes include Merkel’s tumor,
angiosarcoma, sebaceous carcinoma, and cutaneous lym-
phomas. Despite their generally favorable prognosis, the
potential for local invasion, recurrence, and metastasis un-
derlines the importance of comprehensive research into the
underlying molecular mechanisms, risk factors, diagnostic
strategies, and therapeutic interventions associated with
NMSCs [6].

Research into effective treatment modalities is therefore
of paramount importance andmust always be considered in
a multidisciplinary setting. The main goal in the manage-
ment of NMSCs must be tailored therapy with maximum
oncological efficacy and the best possible management of
side effects, which are often difficult to manage in elderly
and frail patients. Treatment options for NMSCs include
surgery (including Mohs micrographic surgery), cryo-
therapy, electrodesiccation and curettage, topical medica-
tions, photodynamic therapy (PDT), and radiotherapy (RT)
[7].

Chemotherapy and immunotherapy represent new sce-
narios [8]. Surgery with adequate safety margins is typically
the first treatment option; however, for lesions on the face,
surgery may result in disfiguring aesthetic outcomes. As a
result, RT is currently regarded as a viable alternative for
primary treatment of NMSCs due to its high local control
rate and positive cosmetic outcomes [9,10], and it is no
longer limited to patients who are unfit for surgery or in a
postoperative scenario. In fact, the National Comprehensive
Cancer Network (NCCN) guidelines state that "consider-
ations of function, cosmesis, and patient preference may
lead to choosing RT as primary treatment" [11]. The GEC-
ESTRO ACROP (Advisory Committee for Radiation
Oncology Practice) recommendations [9] and the European
interdisciplinary guideline endorsed by the European
Dermatology Forum (EDF), the European Association of
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Dermato-Oncology (EADO), and the European Organization
for Research and Treatment of Cancer (EORTC) all support
the same indication [12]. Furthermore, preliminary clinical
findings indicate that RT in combination with immuno-
therapy is effective for these patients [13].

Radiotherapy can be administered either as external
beam radiotherapy (EBRT, using electrons or photons) or as
interventional radiotherapy (brachytherapy, IRT), with
many dose schedules and fractionations linked to both in-
ternational guidelines and the experience of the doctors
and centers involved [14]. RT often has to be used as a
palliative treatment for cytoreductive/antalgic or hemo-
static purposes [15]. These patients may benefit from
palliative RT due to diagnostic delays, logistical difficulties,
and the failure of previous treatment options. The primary
aim is therefore to relieve symptoms such as pain, bleeding,
ulceration, and obstruction caused by the cancer. Improved
functionality and quality of life may also be important.

Radiotherapy management for NMSCs, in palliative
setting, involves open and compassionate communication
between patients, their families, and the healthcare team.
Patients are encouraged to discuss their goals, concerns, and
treatment preferences. Psychological support, pain man-
agement, and addressing emotional needs are essential
components of care. Personalized treatment plans with
tailored doses and schedules and management of acute
side-effects are fundamental to this approach.

Radiotherapy plays an important role in improving the
quality of life of patients with advanced NMSCs. By focusing
on symptom relief and improved comfort, it offers patients
and their families a more supportive and compassionate
approach to coping with the challenges of advanced or
metastatic NMSCs.

Given the many possible RT regimens used to treat
NMSCs, the National Palliative Care and the Interventional
Radiotherapy Study Groups of the Italian Association of
Radiotherapy and Clinical Oncology (AIRO) carried out a
survey to get a "snapshot" of the actual practice of NMSCs
treatment in Italy. Considering also the absence of a ho-
mogenous and recognized national workflow for this
setting, the survey was launched to investigate several
points including the therapeutic approach used, the role of
radiation oncologists (ROs) in multidisciplinary tumor
boards, and the presence of dedicated physicians in the
management of NMSCs.
Material and Methods

The survey was created on SurveyMonkey’s online
interface (http://www.SurveyMonkey.com) and was sent
elanoma Skin Cancers: An Italian Survey on Behalf of the Italian As-
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Table 1
General information

Data about the RT centers N
Number of Italian regions 20
Number of centres 54
Number of RTs 58
Centers with a dedicated tumor board N
Yes 71%
No 29%
Centers with IRT N
Yes 25%
No 75%
BRT Applicators N
Leipzig 3 (19%)
Valencia 1 (6%)
Freiburg Flap 4 (25%)
Personalized ones 8 (50%)
No of patients N
No patients/day >50 79%
No patients/day >100 31%
No patients/year >1000 46%
Data about the RO N
Centers with �10 ROs 81%
Centers with 1e5 ROs dedicated to SC 76%
Centerswith1e5ROsdedicated topalliation for SC 69%
RO with �10 years of experience 75%
Interviewed ROS dedicated to SC 75%
No of NMSC patients treated every years N
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via e-mail on July 2022 to all ROs registered in the AIRO
association. The survey’s questionnaire, prepared by the
AIRO Palliative care and Interventional Radiotherapy Study
Groups, consisted of 29 questions, 23 multiple-choice
questions, and 6 open questions. The questionnaire is
available as Supplementary material (Table).

Items 1e8 collected general information regarding
characteristics of radiation oncology centers, patients
treated annually, and expertise of those who participated in
the survey. The next six questions (items 9e14) collected
information about the number and type of cutaneous
treatments performed annually in the centers and about the
staff dedicated to them. Questions 15e19 were related to
the selection criteria for choosing RT techniques and dose
both in curative and palliative settings, the presence or
absence of a multidisciplinary team and the availability of a
brachytherapy treatments. Questions 20e25 focused on
techniques and dose in the curative and palliative setting,
distinguishing between EBRT and IRT treatments. Items
26e28 investigated the case of retreatments for cutaneous
lesions. Finally, the availability to share data in a national
registry was requested. All ROs who filled out the ques-
tionnaire were invited to anonymously fill in the electronic
form within 60 days. Answers were automatically per-
formed by SurveyMonkey. We analyzed and represented
the data with tables, and circular sector graphs.
<10 13%
11e20 36%
>20 51%
Histology N
SCC 59%
BCC 3%
Same proportions 32%
Integrated treatments N
�10 % 86%
11e40% 14%
No of re-RT/year N
�10 89%
11e20 7%
>20 4%
No of palliative treatment for NMSC/years N
�10 42.5%
11e20 42.5%
>20 15%

RT: radiotherapy; IRT: interventional radiotherapy/brachytherapy;
RO: radiation oncologist; SC: skin cancer; NMSC: non-melanoma
skin cancer; re-RT: reirradiation; BCC: basal cell carcinoma; SCC:
squamous cell carcinoma.
Results

General Consideration

ROs from all 20 Regions of Italy participated in the sur-
vey. The questionnaire was filled out by 58 Italian ROs
(about 5.6 % of the AIRO ROs), which represented 54 centers
existing in Italy (about 30% of the Italian centers). Seventy-
five percent of ROs had more than 10 years of experience,
and seventy-five percent of ROs treated skin lesions in their
center. Analyzing the daily activity of the centers where the
ROs were participating in the survey work, in the majority
of centers (46 of 54, 79%), more than 50 patients were
treated per day; of these, 17 (31%) treated more than 100
patients. More than 1,000 patients were seen annually at
46% of centers. For more information, see Table 1.

Treatment General Characteristics

Thirteen percent of the ROs reported they treat fewer
than 10 NMSCs annually, 36% between 11 and 20, and 51%
more than 20.

SCC of the skin represented the most common histology
for 59% of ROs, whereas another 32% of ROs stated they
treated SCC and BCC in the same proportions. The majority
(86%) of ROs gave combination treatments (i.e., RT plus
chemotherapy, immunotherapy, or target therapy) in less
than 10% of cases, regardless of the treatment intent. For
42.5% of ROs, the number of patients treated with palliative
RT did not exceed 10 cases per year, 11e20 for 42.5% of ROs,
and more than 20 for remaining 15% of ROs.
Please cite this article as: Pezzulla D et al., Radiation Therapy in Non-M
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In the 15th and 16th items, which distinguished between
curative and palliative settings, the potential factors that
ROs considered were the following: site (93% vs. 61%), di-
mensions (63% vs. 75%), age (66% vs. 59%), performance
status (86% vs. 76%), geographical distance (31% vs. 48%),
comorbidity (44% vs. 41%), and pain or ulcers (41% vs. 61%).

When IRT was reported as an available option, custom-
ized applicators were the most popular ones (according to
25% of the ROs), and 71% of the ROs stated that every case
elanoma Skin Cancers: An Italian Survey on Behalf of the Italian As-
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Table 2
Considered elements in choosing techniques and doses

Curative treatments (more than one choice was
possible)

N

Site 93%
Dimensions 93%
Age 66%
Performance status 86%
Distance to the RT centre 31%
Comorbidities 44%
Pain or ulcerative lesion 41%
Bleeding 42%
Palliative treatments (more than one choice was
possible)

N

Site 61%
Dimensions 75%
Age 59%
Performance status 76%
Distance to the RT centre 48%
Comorbidities 41%
Pain or ulcerative lesion 61%
Bleeding 63%
Techniques (more than one choice was possible) N
Electrons 74%
IRT 22%
3D-CRT 43%
IMRT 26%
V-MAT 57%
Surface Moulds 12%
Other 2%
Type of fractionactions N
Conventionala 17%
Hypofractionated 83%

RT: radiotherapy; IRT: interventional radiotherapy/brachytherapy;
3D-CRT: three-dimensional conformal radiation therapy; IMRT:
intensity-modulated radiation therapy; V-MAT: volumetric
modulated arc therapy.
a Defined as treatment with doses ranging from 180 cGy to 200

cGy and given once a day, 5 days a week.

Table 3
Reported doses and fractionation schedules for EBRT/electrons

Curative treatments (dose/fx) N
6e10 Gy/1fx 2
6 Gy/2fx 1
24 Gy/3fx 1
30e35 Gy/5fx 4
30e42 Gy/6-7fx 6
40e60 Gy/10fx 7
30e52 Gy/11-15fx 6
50e70 Gy/16-20fx 23
50e70.95 Gy/22-35fx 55
50e55 Gy/10fx (bi-weekly) 1
Palliative Treatments (dose/fx) N
8 Gy/1fx 2
14e16 Gy/2fx 2
21-24-27 Gy/3fx 3
20e24 Gy/4fx 3
14,8 Gy/4 fx (TID, max 3 cicles) 1
20e35 Gy/5fx 18
30e36.75Gy/6-7fx 2
30 Gy/5 fx (bi-weekly) 1
35 Gy/5-7fx (bi-weekly) 1
30 Gy/10fx 21
40-60/10fx 8
30e36 Gy/10-12fx 1
20 Gy/10fx (2Gy TID) - 5 days 1
36e45 Gy/12-15fx 11
40e60 Gy/16-18fx 8
40e60 Gy/20-30fx 6
30 Gy/5 fx in two weeks 1
35 Gy/5 fx (1 fx per week) 1
60 Gy/4 fx TID 2
40 Gy/8-10fx every other day 1
30 Gy/5fx (1 fx per week) 3
30 Gy/6fx (1 fx per week) 2
32 Gy/4fx (2 fx per week) 1
35 Gy/7fx (1 fx per week) 1

RT: radiotherapy; EBRT: external beam RT; fx: fractions; TID: twice
in a day.
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was discussed by a multidisciplinary team. For more infor-
mation, see Tables 1 and 2.

Techniques, doses, and Fractionations in Curative and
Palliative Setting

Electrons (74%), volumetric multiarc therapy-V-MAT
(57%), three-dimensional conformal radiotherapy (3D-
CRT) (43%), and IRT (26%) were the main methods that ROs
considered for the NMSCs. Eighty-three percent of the ROs
indicated that they preferred hypofractionation.

Regarding the administered doses, we registered a wide
range of prescriptions. For EBRT, there were 46 and 53
different schedules used for curative and palliative intent,
respectively. While considering IRT, 21 approaches had a
curative and 7 had a palliative intent, respectively. In the
EBRT curative setting, the most favorite alternatives were
50e70.95/22e35 fractions (55) and 50e70 Gy/16e20 frac-
tions (23), whereas for palliative EBRT, 30Gy/10 fractions
(21), and 20e35Gy/5 fractions were the preferred pre-
scriptions. In the IRT curative context, the most popular
Please cite this article as: Pezzulla D et al., Radiation Therapy in Non-M
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alternatives were 32e50Gy/8-10farctions (11) and
30e54Gy/3-5fractions (6), whereas 30Gy/6fractions was
the option of choice in the palliative setting. Tables 3 and 4
contain all the details relating to these topics.
Retreatments

Regarding re-RT, 42.5% of ROs treated less than 10 cases
per year, 42.5% between 11 and 20 cases, and the remaining
15% treated more than 20 cases per year. In this scenario,
electrons (61%), V-MAT (49%), and IRT (25%) were the most
widely used approaches. Recommended RT fractionations
were 20e40Gy in 10fractions (17) and 20e25Gy in 5 frac-
tions (10). See Table 5 for more details.
Discussion

Radiotherapy plays a significant role both in curative and
palliative settings for NMSC patients [16e20]. However, the
elanoma Skin Cancers: An Italian Survey on Behalf of the Italian As-
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Table 4
Reported doses and fractionation schedules for IRT

Curative treatments (dose/fx) N
15 Gy/1fx 1
30e54 Gy/3-5fx 6
42 Gy/7fx 1
32e50 Gy/8-10fx 11
32e36 Gy/8e9 fx (adjuvant) 1
32 Gy/8 fx TID (interstitial) 1
44e55 Gy/14-20fx 4
54 Gy/18 fx (3fx at week) 1
44 Gy/12fx (3 Gy/fx, except for the first and last
fx with 4 Gy/fx)

1

Palliative Treatments (dose/fx) N
20 Gy/2fx 1
24 Gy/4fx 1
20 Gy/5fx 1
30 Gy/6fx 4
40 Gy/8fx 1
30 Gy/10fx 2
45 Gy/15fx 1

IRT: interventional radiotherapy/brachytherapy; fx: fractions: TID:
twice in a day.

Table 5
Retreatment data

N� re-RT/year
�10 89%
11e20 7%
>20 4%
Re-RT techniques (more than one choice was possible)
Electrons 61%
IRT 25%
3D-CRT 18%
IMRT 14%
V-MAT 49%
Other 11%
Doses and fractionations (dose/fx)
8e10 Gy/1fx 6
21 Gy/3fx 1
24 Gy/4fx 2
20e25 Gy/5fx 10
30e36 Gy/6fx 2
30 Gy/5fx (in one week) 1
20-30-40 Gy/10fx 17
20 Gy/10 fx (2Gy TID) - 5 days 1
30e40 Gy/12-16fx 7
50e55 Gy/20 fx 5
30 Gy/20 fx (1.5 Gy TID) 1
45e65 Gy/25e26 fx 5
70 Gy/35 fx 1
40 Gy/32fx TID 1
66 Gy/55fx (1.2 Gy TID) 1

Re-RT: re-irradiation; fx: fractions; IRT: interventional radio-
therapy/brachytherapy; 3D-CRT: three-dimensional conformal ra-
diation therapy; IMRT: intensity-modulated radiation therapy;
VMAT: volumetric modulated arc therapy; TID: twice in a day.
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data on its use (for example, in terms of modalities or
fractionations) are often quite heterogeneous. Because of
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this, the AIRO Palliative Care and Interventional Radio-
therapy Study Groups proposed this survey in order to
verify the current national RT practices in patients with
NMSC. As shown in the results, ROs who participated in this
survey are generally experienced physicians with at least 10
years of experience in the treatment of skin cancers. How-
ever, it must be said that about 25% of the Italian radiation
oncology centers did not have dedicated ROs for skin cancer
treatment.

Regarding the volume of activity, 51% of ROs treated 50
NMSC patients per year, and in 85% of cases, the number of
palliative treatments was less than 20 per year. Another
important finding of this survey was that only 10% of pa-
tients with NMSCs undergo RT combined with other treat-
ments. This attitude may reflect the paucity of data in the
literature regarding this association [21,22]. The preferred
treatment techniques were mainly electrons (74%) and V-
MAT (57%), and these results could be explained by the
heterogeneous technological level available in the national
territory. Thus, since IRT is available in only 25% of Italian RT
centers, it can only be offered as a therapeutic option in a
minority of cases [23]. These data reflect a worldwide sit-
uation that has already been described by several works
that reported how there is an inhomogeneous national and
international distribution of centers offering IRT, leading to
a difficulty in accessing this treatment option for patients
[24].

We also found that, despite the high specialist profile of
the interviewed ROs, there was significant variation in
terms of procedures, fractionations, and doses in the various
clinical contexts of NMSC patients, indicating a lack of
evidence-based medicine on this topic. As a result, the
approach utilized was mostly influenced by the dominant
trend in each specific center, rather than published and
validated studies. However, despite the high level of het-
erogeneity found, it must be said that the reported frac-
tionations in a fair number of cases adhered to the
international recommendations as well as the dose level to
be prescribed [25,26]. In particular, the biologically effective
dose was >56 Gy in all but 7 conventional curative EBRT
treatments and was above this threshold in 13 of 21 IRT
fractionations.

Regarding retreatments, the results seem to be in line
with the current literature: the majority of ROs reported a
number of cases of less than 10 patients per year, with a
preference for electrons or V-MAT as the most used ap-
proaches. Thanks to the technological evolution and
increased understanding of radiobiology in the last decades,
re-RT has indeed become a valid therapeutic option for the
recurrence of many malignancies [21e23]. However, even
though several studies and reviews have demonstrated its
safety and feasibility in clinical practice at almost every
anatomical site, it is still not clear what the skin dose con-
straints are in a re-RT setting [27e35].

Another interesting result deriving from this survey
was that 71% of the interviewed ROs agreed to discuss
each clinical case in a multidisciplinary meeting. These
data highlight the growing habit in Italy of
elanoma Skin Cancers: An Italian Survey on Behalf of the Italian As-
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multidisciplinary discussion of oncological clinical cases.
Unfortunately, we did not have information on the
composition of these meetings or if all the key figures
were involved in the discussion. In NMSCs, this element is
especially important; in fact, it must be kept in mind that
the specialists who should participate in the discussion
may be at least partially different, depending on the
location of the lesion (e.g., for a lesion of the lid, we
should also involve in the meeting a dermatologist and an
ophthalmologist).
Conclusions

Even considering the biases linked to the method of data
collection and the relatively low number of participants, the
results showed a still heterogeneous reality regarding the
NMSCs treatment practice in Italy, a setting inwhich single-
center experience rather than widely shared approaches
was likely to play a prevalent role. This survey should be
considered as a stepping stone in order to encourage more
homogeneous treatments. This could be achieved through
different strategies that we are considering in our society
and which we can summarize in the ideation of new na-
tional and international shared studies, greater investment
in training on this setting, and a more extensive data
collection regarding patients, treatments, and multidisci-
plinary meetings [36].
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